Changes in expression of oncogenes and endogenous retroviral-like sequences during colon carcinogenesis.
The possible roles in experimental colon carcinogenesis of two protooncogenes (c-myc and c-H-ras), two endogenous retrovirus-related DNA sequences [rat leukemia virus (RaLV) and the 30S sequence], and two cell cycle related genes (beta-actin and ornithine decarboxylase) were studied by analyzing the levels of their corresponding RNAs during the course of azoxymethane induced and high fat promoted colon carcinogenesis. F-344 male rats received three s.c. injections of azoxymethane (15 mg/kg) or normal saline and were then subdivided into high or low fat diet groups. During subsequent serial sacrifices normal colon mucosa, adenomas, and carcinomas were harvested for histology and RNA extraction. Seventy-one RNA samples were analyzed by the Northern blot hybridization procedure using the appropriate 32P-labeled DNA probes. A marked increase in the abundance of c-myc, RaLV, and 30S RNAs were seen in all of the colon tumors, including adenomas and invasive carcinomas. No or a very low level of expression of RaLV and c-myc RNA was found in the flat grossly normal mucosa adjacent to the tumors and in the mucosa of the control rats. Some of the colon tumors also displayed increased levels of c-H-ras, ornithine decarboxylase and beta-actin RNAs but these findings were less striking and more variable than those seen with c-myc, RaLV, and 30S RNAs. These results suggest that increased expression of the c-myc protooncogene and of the endogenous retrovirus-like sequences (RaLV) and 30S are hallmarks of colon carcinogenesis in this model system.